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A Compilation of the Developments of Plant Concept on Passive Safety ATR
Masako Kishida* Shoji Uchida* Naoki Yoshioka*
Abstract

The studies of several elementary technologies adding "The new core cooling ideas made full use
of ATR's inherent characteristics" to present Advanced Thermal Reactor (ATR) had been carried out
so far from 1992, m order to develop the advanced concepts which gave priority to the
simplification of system and the passive safety.

In this work, the elementary technology studies until now were summarized, and a plant basic
plan, accident scenarios, safety system concepts and containment vessel {involving layout) were
investigated, and then, the more safe and rational plant concept of the passive safety ATR named
PS-ATR were developed by using those studies.

1. The study of the elementary technology

1) The concepts of reactor and cooling system on 1000MW?t natural circulating cooling type
ATR were thought out. :

2) The concept of heavy water cooling system with the function of passive residual heat
removal was thought out.

2. The development of the plant system concepts

1) The method of fuel exchange from the upper part of reactor was adopted. The core cooling
after LOCA could be maintained surely, as the water injections from passive safety systems in
the lower part of containment vessel could submerge the reactor easily by this adoption.

2) The single natural recirculating system was adopted for the reactor cooling system, becanse
it was the simplest and the two loops system had little merit on PS-ATR.  And also, a ring-
type steam drum and an inlet ring header were adopted to utilize the space of containment
vessel effectively.

3) The safety systems were composed to be able to remove the decay heat and inject the cooling
water to the core by the passive actions. Their capacities were decided by the studies of the
accident scenarios of Blackout, smallLOCA, large LOCA, and etc. And also the possibility of

realization of those systems was confirmed. Those configurations are shown in the
following.

Gap water injection system (decay heat removal function)

+ Passive heavy water cooling system

Automatic decompression system (decompression function)

Accumulator water injection system {water injection function)

Gravity water injection system (water injection function)

Containment vessel cooling system (Containment vessel decompression

and decay heat removal system)
4) The layout concept of the above systems in containment vessel was investigated and
drawn.

Work performed by Advanced Reactor Technology Company, under contract with Power
Reactor and Nuclear Fuel Development Corporation.

Contraction number : 09C1481

PNCLiaison : Naoto Sakurai (Fugen Nuclear Power Station. Power Generating Section)
*)Advanced Reactor Technology Company
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#<2.2.5-1 K24 77 MEFORMMME (REREN—X)

2ER(H PS-ATRE) @ # & "
*k
ESERE ORI E *rk

inner clad (KW/11E) EEMEEE (kW) | #bnahd | RS LBO | VS LED
Temp(C) =(kW/36r0d/3.7m) =(KW/28rod/2.7m) H (%) BREFE(s) | BBREE(h)

1200 75 54.7 2.2% 1500 0.4

1000 42 30.6 1.2% 10000 2.8

800 21 15.3 0.6% 90000 25.0

#* PS-ATR

*%

*kk

Ry RO EMREHD  (KW/ALE)

=TEHERF OB T XRPFIE A EARE

=1000%1000*1.6/640 =2500

=75 * 2.7/3.7 = 54.7(kW/11F)

=54.7/2500.0"100=2.2%

(RPF=1.8l3 &MTAERU LT 3)

(M2.2.3-4%2 28 L. HAL-BERELE)

(225 LBOESERAFMEE28r0d,36r0d TRIL & E A B, )




Eghrh Infernronl Topical Meting on Nudear Reacior Thermal-Hydrauli
Kyoto, Japan, September 30-October 4, 1957
Proceedings Veolume 3
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Fig. 2 Power distribution of 36-rod high power heater
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109 ——— Inner ¢lad

=-ceeas Middle clad
E =+e&- - Quter Clad
~—o— Pressure tube
----- Calandria tube

-
=
L]
]

o —

Temperature {°C)

1o L_ 3

10

Power (kW) 108
Fig. 4 Measured temperature for dumped condition

10° ——Inner ¢lad
seeemees Middle ¢lad
=&+« Quter clad
—-— Pressure tube
----- Calandria tube

Rl Sy e R

[
{1
(]
1

Temperature (°C)

- —rm = =y

10 Y
10 Power (kW) 75kW 100

Fig. 5 Measured temperature for full water level

B 2.2.5-1 EBIMEEIC & B BREREN (36rod #AEHEAE)

2.2.5-7



5573

122.1-4.3-16.5-2.1 #2=87,
117.8+4.3w122.1
162.2-1.9=160.3

WP ERN 28K
BHEEWEE 2.7m
1000MWt,~640fE=1.56MWt~1{&

hJ

H2.252 wEEE (MFAENR—X)

B (%)
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Y P S S i
E 1000 . 1200°C
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<EHgE>

[#ihh] X [BFEEEE] X [GRAY—% 2 788 HE
[EAEHE] X REY A X [BREE%E]
1x2
640 £28%" x2.7"

1
—— % 2=20.66%2(kW /m - pin
4.84 x10* ( pin)

L ql =cl xnl qu =1X4X20.66X2=82.64X2(kW/m)

gy = [BAMED] =

gy = 1000 X 10° (kW) x

=1x10° x

Gy = €, X1y X gy = 1X8%20.66 X2 =165.28 X 2(kW /m)
Gs = C3 X1y X gy =1%16%20.66 x 2 =330.56 X 2(kW/m)

b3 ¥4

A =ZD =Zx0.0263=0.0207
4774

A= -Z—Dz =%>< 0.0558 = 0.0438
T w

=—D, =—x0.097=0.0762
A3 4 3 4

A= %D4 = % % 0.1221 = 0.0959

_ 0.0207 x1x5.6687x10°x10” 1.173x10™
as L, 1 T 144

0.82 0.82

=8.154 x107"

00438 1x5.6687x10" x10°
1= T 1

+
0.82 0.82

=1.725x10™"

0.0959 X 1 5.6687x 10 x 10~
H= T 1

=3.778 x10712
..|-
0.82 0.82

82.64 82.64+165.28 _82.64+165.28+330.56
—13 + —12 + —-12 X2
8.154 x10 1.725%10 3.778x10

=(573)" +(1x 10" +1.437x10" +1.796 X 10"} x 2

ﬁ=aﬁ{

=1.078 x10" +8.466 x 10"  (H71 100% )
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BTN AE

ky My AV [HOEIEQ ELER T, T, (K) |NBHEE | SERME
W14 | (%) |ETe® T(C) (kW/1
%)
3125 100 573 8.467X10" | 5394 | 5121
31.3 1.0 573 | 8.574X10% | 1711 1438 =86kW
15.6 0.5 573 | 4.342X10% | 1444 | 1170
6.3 0.2 573 | 1.801X10" | 1158 885
3.1 0.1 573 | 9.544X10" | 988 715
T,* = o' +{1.437 10" +1.796 X 10") x 2
100% T, = (1078 10" +6.466x10) =5042 K 4769°C
1% T, = (1078 10" + 6.466 X 10°)" =1601 K 1328°C
0.5% 7, = (1.078x10" +3.233x10%)* = 1351 X 1078C
T} =Tt +1.796x10" x 2
100% | T,=(L078x10" +3.592x10%)" = 4353 K 4080°C
1% | T ={1.078x10" +3.592x10%)" =1387 K 1114°C
0.5% | T =(1.078x10" +1.796x102Y" = 1174 X 901°C
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TILK ¢ =017
s/ S ¢ =0.7/0.4

SKAHBER) 1.4kg/em?  (FEHE 1 1000m3 /hDE)
AR, KEEBREERBSONINNXFZEERBL

M 3.3.6-2 EASGH 1 ABESEUERER
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———

15m

ZE  TILR(E0T)

y
4
d; ﬂ
/ A
/ / / CIViREER
7
Sm 12Bsch20 CVE
EKASEIZE
BEEER KF
12Bsch20(fT &) 30m 25m 5m
(&Y)) 30m 25m 5m
8Bsch20(fT&) 256m 15m 10m
(Bt)) 25m 15m 10m
EHERTF— &
C/ViEEER L/D=13
IKEFEBIF L/D=145
TILAK r =017
R/ B ¢ =0.7/0.4

T
/

7
7

2
7

SUsElEE

HLEE]# =)

0
0

¢
0

SACAHIRERMEN 0.7kg/em?  (FEHE 1 1200me /hDEF)
wrUsHEgE (B

X 33.6-3 EAGH 2 KRHESKCEHRER
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Bi7t
y
,

.
0



a4

HE 1 &N
Bare 25 MW/
k= Rl A {
EKAHB 1 KR/ 2RBHE 1000m3/hE / 1200m S/t
1kFBRy bLT/A-ILFLTEE 70C / 50T
2kBky LY/ O-NFLTEE 50C / 32C
RS
#H SUS304
1=E 1200 m2/E&
NE/HBE , 19.0 ¢ /2.0 tmm
T/ RE /TR 13924 /16.0m./ U FE
BL.
( {ll 4 /S
R AR
AR ll\“z
- \ﬁyk EK
o]
BE=16m
—
|
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A/ C FEEt
HE
HT]E
{=EE

4

i

74,

8 MW,/ 2
HE/WE 27497377 mm 7oAt
A RE  1200%,/24m

c HOHY b
3 4 =15%
U (o & OWIERLEE15%)

]

E Gavauss
(]

(

ADEB
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337 Fx v THEKR
) Fyy EKRORBEORSE

i) EBRIFICERSINBHERE
RRBICE . EHBELITFVFITELOBOX v v Tkt 52
FIZE D FLOBRIANVT—% T FYTEONAE2HAZ LTS
BKICHRMIEZL., FOOHHE X DEEILT ) BEFERIAT
Wi,

) EEOmEENL

@ BEEEERIZ, EHELITS Y FUTEOBOF vy 712, B8R
DEDEPLOBEZICLI VAT Y FYTEONAEH- LTS E
KRDEBI A O RVERIC, B L e~ L L TRV AR & REEA
AR ENT NS

FIT, Fvy INEKT BT, Fyvy THERKRERBTAR
EEBERPIYOBRILIENTEBHICT S,

@ RBFARICIIZ, EHEBITH TV F)7EDIS OREREAD 7
DB UEEBEFRBER TS I, T2, SIS NI RERY A
DRI CHRIEY NHERM THH I, S, Fr v THERREE
e THEKRTEHEICIE, CRLORFBLOBEEILEL LD,

® REBFVAZREZBETZHESICE., Fx vy TERKCIVEY Yy THD

REEHT ARENPER UTHERICEENELZ L DEVWRIZT HLED
H5o ,

@ Fxy I NOEKER, EHEFLH TV F) TENOREEIE
TWITHONLRICED D DD LT B,

® PS-ATR Tid, Z&lB L UEHEOEEREEOM LB E LT,
Ny VT REEFRBERATAELLTVWLEDT, FO0—RE LT,
KAKDF ¥ v TOHEKOEBETI /3y v TadbDe T 5,

® Fvv S EAKOKEERBY VY (LUT. XYy FEky»2) &
Fyy TEAROEBRBEOHEBLI VAT LA DEZRILEZHESE 72012,
BNEREB B LUENESEREAZRE L2 TH BVERIS, &
NEMEFAIRETLLDET 5,
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@ BEFFEOEERHIIE) BMEHRNO REEHIBGEHADEE
DEMEENNE D BN ERNOREELZ L sZEXRINT 5 72
DI, KiFEE b5 723, BEEFRTZIOET S,

® BBy VT RIEKITELERC, ¥y TERS VIREE
FEDORBIFA BT LI 2 BHETZIDELT 5,

@ REBFRY—VEOND—XOMELEFE 410 kgm? L EVOT,
Fryw Nkt BBICLIENEEZBAT 520Ny 77 4
VIERBRBETALDET B,

® FEHBOERABREEZERICTLDIC, FLUVREREBETADL
T 5o

Q@ Fry TEAROKEEZ, ENEBLUTAZY FY TE~OREN
BWRRIZ, . F—EAIED L VEIT Y R 7EPOFYy v 7
KSR L22BE00 b BEFL WRIC, BETESHROKE L FEE
T 5,

@ Frv TEAROBERBOLEBEODOI, Fyv FERF V70
KEEREN, AORBARRE ExPRENHETHRTES LIHICT 5,

B A-Fvy THEKRIFIBEBELERSTRbRBAIE, EBHIC
BEFFEEZ M)y 7L, BEELETBITLESHMEORERZHERT S B
DET 5B,

® BEEEROX vy 7H TORBRMOALDIZ, REFARICES
HEFRBEOMWIZ, BEFHELEEEZRET %,

MWy Fry TERKRORPLOREZFEET L2012, LERXEL
TEFIRGHRKEEFELL PV - PE2H oL LOEDTE L
bDLT 5,

® Fyv TEARCHVWSHEZ, ETFEHRLEARAT LA
WMET 5,

iify FERE O
Xy PEKRIE, FYy TERY VI, Fyy THEKSY T F
7, BE - FLhEPrLERINS,
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2) Fy v FEKROELRME

Fov SHERY 2 BEABEI TV FUTEDOF Yy vy 7O TIRICE
FREINTHBREEIAZRDI A VIZERENLS,

Xy TEKRNNv 7707, Fry 7OLEHEI O EH IR R
BRAAZDT A VIitEREND,

Fv v THKSY VINOBEDRBH AL, v v 7~OREBT AR
F A4 TN, BB BINORERTAREP ST EINBES A O H
LtFE I NG,

Fry TERROBEFE3.3.7-1 10, EhidFe&R33.7-110, Ehi
BORFHRE®E 33721, FRFURT,
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:33.7-1 Fryv 7 EKROE2HE

H Ef £t £k 1
Fyv T Eksy s
i - v e e E
% 1 %
mEREREN 10 kg/em?
e ERRE 180 T
. A &% 2 m
5B & 35 m
Mg AF v VA48
Ve, FEJTET. RS
¥y TERNSN T 755
B HEE G EE
*= ¥ 1 #
REFERAED 10 kglem®
REEHIRE 180 T
VAR C 0.8 m
g5 & 2 m
# " AF v VA
Fx v TR 7 B
i Y AR
E 1 %%
R e ET] 10 kg/em®
R EHIRE 180 C
B AT VAR
77y GliER
RAE R
BOKfER  BREH 1 R
FEAFL U H REH 1 R
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3%3.3.72 Fx v THEARROELEBROBRTAE

BELZH | Xy vy TEKFVIBIUVEYyy THEANSNy 775 2

1. #8 gk
wky v DX vy IR EAT A KOKIER
Ny 778577 o FyxvTl~NFERLEZKOERBIZCIAEDLERED
|
2. EAKE

Frov I OFEKRBELEKBOEN, BRBREBLIUHERHOBRIL
PTo#yThy, £ 2.2.2 HORHERP L, BKEZ 5m® L§5,

ERE TKAL EN E#E X e B

5 m? 1./3 12 ata 20 Mw 1800 s
10 2.,/ 3 20 25 1000
15 3/3

3. ¥rrnExhFik
% 2.2.2.2H PHLEKEEDS mitlL, ¥XI7OFBEZFNLFRN,
EKRY V2 10 m?
NT 7 E T : 1 m?
2:&%0
OFEKXRS ¥ 7
-’ B 10 m®
A 2 m
|\ 8 3.5 m
s ANR—=HAE 20 ata
- REXKE X 5 m?®
ORI E AV
B =B 1 m?®
VA3 0. 8 m
5 & 2 m
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34 RFFiENEs
3.4.1 BEFFEEMHEEAE

1) FBWICERI LR
BEFIRHEMEZICE. [SITAL EERIC, BFIEEEs R
DBEHEWE DB X 5 RER B L U BB O BAEE OBSEHMNE L
2BHIET 5 EBEREINR B,

i) ERAEORRENSEMG

O BEBKFEHETHEERTHRAIN TV REFIFEREROEE
ik, HEAMARL VY - P EIBNEREDYD b,

PS-ATR Ti. % 3.2.2.4 H 9) EMBHFDBEEMERXIE THR~A
FRICEFIPS M ER ERR O R TN SFAOZERRDEAIC,
BRASEONTEH AR IRAT2RETS ), BREEOEEIIH
BB RLE T 5,

@ MMBROBRSERES - BERX. [SITA] LEKIC. BFFES
HFELERRICRETIEN - BREEL LHAMICED S D ET 5,

® KHMERILORHRETBNECHZL 720, [LHITAl LA
2, BPEERERORE. BEBLUVEROEBHOLE, 7= =
FSADBRBL L UCEFIEEERO 7 =25 AMOBEMRE, AN
RORBRBOER R F2RIAHTRETSbDET S,

. BRHAEBORFHREEIEZ, [HITA] TlE0.4%/Mday TH 525,
ALAP O as low as possible DFEFRICHI V) | B E ORIV 2 87)
PIFls 5 7o, BTEKRFEED 0.1%/day & 5%,

@ HMBEHNICREL-BSEPELR CORERED LS VITESE
M- DI2, MMESEEREREREL, REREEZHET5 D
DETH,

® EFFEZFORATRANDIL LAY, FEoBE0Rk%
BT, BRIE LTIThRwbnEd 5,

W, BN ERFICZALENIC, ZERROEBNB L TRK 2T 72912,
MR ERERB L URIERRERETLID LT 5,

ii) ERAEORER
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AL, BMERIRA TV A 2E, [HITFA] ERAEIC, X
DORE+LEREN S,

- R SRR

e R—-AT vy b

T o T A

T AT AY =

CEEL e ANVEE

BB X RO B

R Sy

- RREFI A

- AR EINEA 7L A

-T2 a7 APERR

A SRR

- MBS ETELRB L EHRR

EF PR MAROERAREE 3.4.1-1 12, EhABoRTARE®E
3412 FNFNRT,
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#3411 EBETFEERREROE 4R
| H H Kk i
Vi R LERFET 5T AR O 5
W EAEN 2.5 kglem’g
R e IR 130 C
FESE| A O&F 40 m
& 5 65 m
N B E 5X10* m?
W A = 0.1 %/day
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$3.4.1-2 BABEBOE B ARORTNE

WG | B EF

1. ZHEEE
RKEARBROBEGBRBICID ERLEDFEEGFEAED T EES 2 vk
N B

1) WEICI D RETLIEZDEWx  45.87 t (Appendix & A-2 &)

2) MPMOEREWs 6.96 t

3) C/VADEINT VA
Oz 1.233%10" Keal /' h A7 52% 30 0 EOHRE
@mEEM © 7.656X10° WBERE ($50) — 120 C
@z & . 16.23V Q=V o Cp (Ti20—To )
@FE & . 8.179x10* 70 ata — 2 ata

WMHERERE=0D+®— (O+®)
=1.233 X107+ 8.179X10* — (7.656X10° +16.23V)
=4.756X10°% —16.23V

- BHIZE &
HEEEW: = M = 9036—0.03084V

4) TAINT VA

VpSl =Wx+Ws +W:
= 45870 + 6960 + (9036—0.03084V)
V= 54276 — #¥»T 55000 m °

2. EEEHREN/RE
BEMERENIZ. 2.5 Kglem2 TH 5, (%3.2.2.51H9) &)
EEEHEBEE. REEREN 2.5 Kg/em?2 BOKELRFTED 2.5 ata*
THBDT. ZRICHT HMAMEE 126.8 C #AHT 130C LT 5,
* L RS 1 ata+ KEXSIE 2.5 ata= 3.5 ata —~ 2.5 k

3. EETE
1) 4 #
[HTA] I HFELHREVWSE, BIUAVYTFF A EzERL
[HITA] (36m) X ReKRKEW, 40 mET 5,
2)®m &
[H5FA] (64m) LFEBEEL. AOT. 66 m &5,

4
—f}— (40) 2 (45) + ——§L (20) ® = 2 = 73304 m°
55000
EHEFOEES = 1 - —— = 0.25 > BBOERE (0K)
73304
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342 BEFIFEMESTER
1) BEFFHRMEHGHRORBOME
i) EBREICERINLEE
EFRSHM RESBHEFCL, BELCER - SRR FIFESEIMIC
LY., BMEBZNOZRERDEE - BN LA L. RICEREZAOR
EREETPEVETSE L, DVICIIBHESHOSEEERENSREE
HAEDEZEESLZ &iZk5,
HRMBERNOFERZEN D, EMEEORSEREN ICBE S 2 R
2, BEFEGHHMORRE. BNEBRONER. BAEENO — ¥
Yo Itk o TEAT 25, BHESZVWEEICE., REEALENE
B CEEYT A L FHRENS,
EFEGHMOREENS VWEE I, BRERAOZHERAIIZEAS
DIEFREEH AiTH 5 DO OREFTRBEOKBERTEDLA TS
DT, BIMNEBNOZEREHHT 2 2 LI X DRRN L RBEFPERET
25,
o T, BMASRGEHRIL, RBNBEEOKR E WR PG RRE
W ICRMASZNOFEKEGH - WE L. BNESONEFaRER
FEh%ERSRVWESICTEILBERSINL TS,
i) PRIBORIIEHE
D BPBEBHNOFRETEHFEE LTE, [HIFA] Tk, AR S
L—ARPRAENRTVER, TOFRTIE., AHA L —KOEH
B2IT) OISR TH LR TELEE D,
—77. PS-ATR Tit, Ze&omibtBZHEOMENLLZERL, &
TR U TERRI/ Sy ¥ T RIEER R TR LT b,
FIT, RNERONERICEHIAKE BRET ST, HBNEEE
WOHH-EMERAZEROBHZIT ) ARERTTHb D LT 5,
® BMEBRONKEHHAEZERET S0, GHKDY ¥
7 kAR OTEMICRET %,
@ BHKS V7L, HHKOBRETZIT) DCHAKI Y7 &L,
B D70, NHEBEZITI bDE TS,
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@ MHBEBONEETOBWEHEERLBEL-DIC, GEKS 7D
HOWKY) v 7y FEBRE L, BHERON RIS HRIHEFIR
NABERIZT B,

F e, BERKOKEFBORES L2 ARICY YAy FOROIK
HERAE) ANVEBRET S,

® BEHKY Y IHBEBY 7 ERBILPLEEKDKEITZTEMK
2 525, BEIK A OB A U, A P AR A EIROBE
B RROIBER COESER25 2w, EEMERDN
HTEEKSERT A I LICL D FIERICEREL S v ®
R L TBLEFD S,

® BHKS Y Z7RUELSNEZGEHAECRL-EEL 2D BHE
BOTEBICHEENI L OEMBRLOEENT Y ADBERLDHHH,
by FAY 4 —OIREEIC 2 B T L BTFHEENS,

feo T, BHKSY v 7 OFBRP TR — PR 0oV THERBOLRE
PWILETH S,

@D BMERNETCHET LAGEAKD) BEREL ENTITHEAEST
WETET LG EKOUED - O EMA G T imiCHEKEEZRE S
5HhDLT 5,

® BHAKY Y 7 OKRBIEBKOEBEZITTERLZVEILY V7
DEBEEET a2 ) - NTHEHSIDDET B,

iiiy FROEDOEE
MBI IRIL, RORME X R, LER I NS,

- ks v

- WEHAKESEY Y TNy T
- EHKRERE ., X

- BHIKRS ¥ 7 DIEIKR

- Pekik
-BBETALERE. £ VR-F
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2) BEFFEMAREHROE 2 RH
a) &WHKF ¥

WHEHIKRY Y 7 WBRIKOEAE L, TH Ic BEZREL, VrIay
LT Bo

BHKY v &) v Ny FEOBOAMHIIEE (B . Bk
(Bl BENERS NS0, BER7V—FE L, ZEMEE b 7285,

b) BEHUKESHE Y ¥ Iy ¥ B L UBHMEERE ., X)L
FE S

WHAKEGHAY ¥ 7y SIS ERERICGRE S K, Z0oHBE LD
TEICHEMRETE ., AVSEHHRB SN,

BHMHRERE ANE, 79 FERBOBERBROBRM CERE
eHAWTHREZToFBR, FEGERVBON - DERET AL
Ak,

CNEFHEOBRMNEROGHICHBAT VLI FRERE LTV S
BITOENKIER [HITA] FHEA T A DBEHEDOHER L EFRE TR
BRI L e RBEKEL A v b ThH 5B,

c) WEKS 7 ~DFKFR

FHIARR Eh L RAEBRT b0 LT3,

Ji— BREBEESNORHORMEROGHRIVLEE 2 Y, BEks
7 DRENIRET 5 AEEMENE U A1, RIRKRNE KRR E
ERERTERLTRATLIZENTELDT, YETTZ L7 Mtk
EDx)y pATREN,

B FRMASSHROE ML E 3.42-1 1T, ERMERORETA
BEFE342-112, TRHENRT,
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%3421 BETIFEABSRENROERMLER

] H ft: B (i
wHHky 2] BOR AR
x & 470 m’/EE
= 1 F
MBI ERMAE S B
ATVA R
A 7 m’h
Wi 4 mh
HBHKEARY Y TN ¥
HiRA 1 Hs
B 1 #*
LRI, v
iR 1 E=V
IR 1 W
(indiyis
1A 2 &
il 2 #
Z DA R 1 E2Y
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#3. 4.2 BMEBOELRHEROBRFANE

WA | MMEERIEAT LA

1. MEsH
1) AT
OBMBEENERKEEZI00C @ KOXEUDENEHR
@ Ei + <100C : KOBEHEMNEHE
2) E0H%E
ORKEEZDRBE ERBE24ABEET (TA5TAI &AL
QFBET ERBEIAET

* o TR AL ONEAT LA RERE2 4B TARAERESE
CTRETZ2bDEINTNS,

2. BRMEBAFHAKBEEN1O0O0CELDOEHESE
1) WAMBEELRINF—
7K 133.3 ton. IVFME® 301.4 Keal / Kg— 4.018X 107 Keal / Kg
& 6.96 ton. IVIME 662.8 Keal / Kg— 4.614X10°
& &t 4. 479X 107
e 100 CoKkizirdE, TFORFIRIINF—IT.
(133.3X10°+6.96X10%) (100) =1.403X107
THHOT, HLEREHNEIL., 4 479X107—1. 403X 107 =3. 076X 107
2) HEE
EAGBHRAOEBATERFATHEBERIBRESIN 2 ETOHRERORE
BV, 1.233X 107 Kealh TH 5. (Appendix & A-3 BIE)
3) MEBEAREBERE
(3.076+1.233) X107

540
ABITHFGLRLWEDRESE 50% EREL T, 160m® &9 5,
FRHERMIZ 24 BEAZAOT. 160 ~ 24 = 6.67 — 7.0 m*/h

= 79796 Kg — 80 'm°

3. BRMBEBZNTEHKBEEN1O00CUTOES
KMRBRAOBERARATEASNDOT., FTREHOETHERKES
KRB E, W=4009 Kg/ h#EEND. — 40 m’/ h
HEEI, 4.0 X 48 = 192 m?® &3,

CAdT/dt=WXCpX (Tw—T)
(&) C= 140.3X10° X1.0 Keal /C
Tw = 33 T
t=0 T T=100, t=48 (=172—24) T T= 50

4. F U7 EBENH
NBEHPYDRELfTON 2RI, dLeRILRROBREL, RE
10 m. A% 20 m. & 2 m (FHKEHD) ORKT > 7 E£T 5,

7T
A 20) 2 — (10) 3) X 2 = 471 m® > &5
4 ¢ (20 (10 %) D5y oo ﬁ%%%)

I oyl

( 352 m

5. TOf
MHERBEFTHBEHENEARS2OT,. s m*/ hAlE Tm*/ hED2XK
S EHRBET S, (1514 b5 B0EE)
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EBHKDESS

wmsE &

wHiAES S H
Vo ¥

~ G E PR R
S XN

v BIRESEN (BEEUKSTELTET)

S BAEEN (ETRUER)

—~——— 2B,

M3.42-1 BEFFEEMERGSHROM S
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3.4.3 BETFEMEERNOERE
1) EFFRASBRCEE SN S EREE

EFIEBMARNICEB I N MBI, ROKEDDONH S,
a)ETFFED

®© RFFE

@ HSPRUTHLH, BENE. HIVRITE
bEFFmHAR

QEZR I A

QTH~v ¥

@LHE

DT EE

Gk —IV K

EKGEHF

QEKBHEE
QEKBERR T
QEKRY—TF Y
@EKRY > TH D
®EKRL YT
®&EKY T
@QEXKRLVRYT
@BEKY TR

d)FER FAFE L HR
QEES >
QEHEAY 7

e)F ¥ w THEKFR

OF v v THKkY 7

@F v v TEKRNw I 7 Z 0
D ME LSRR

o)l R R B R
hREI R E
DIREIR L T —)
DRI RT 7 —%E

L) R H A
NER—F—2L—>
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2) BFFHRMNERBAORBANDEREKREE
B FRMAARAICEB SNSRI, &4 DEEBDOEEDERST
NSDEBENETZRROEEDCRKEDLEDIZ, REICHT 2EREIER
EHTBHLOMNHBZOT,. INHZLUTICEED/.
ETFIFB & OB ER
BFEBIUOHS S RUTY 7 EOEERERL, MRFEOHES
MEE LT WEICKARBROF.LH DNEEDAFICRET 5.
b)REFFEHARORR
BEFEAHRIZ. BRERTRELOREZEETAHAZHERALLZD
T, BERAOEERT S0, BRERSLAZETHFLD D LEICRE
L. $87KOFTHEAY FZ2ETFELODTHICRETSIDHBDOEL.,
HENV T ETH ANy IFOREKEE2 0mET D,
F7z. %Hﬂmﬁﬁﬁvﬁimt EEROEMRENEALTE
RIEBEEZE LW, FEEZEDEEN—F2EL<THBOE
35,
OEKEHZDER
- EKGBHRITE ﬁ%%ﬁki HABR TEKNORBAZRET
578, BRAEROBHHBLETHD., EKRABZETELD
B EHFK2 0mIcBBTS2HDET B,
BT RBEAAHRZRERRTAETOKES - BERED
@95Tﬁ%ﬁmu%*%%?%%®&?é
- EKTERA T NPSH%%@L . SR DRFTICRRE
75,
CEBARLIAYIBIOYCTIE. BRABRORTHICRET .
CEBARBRLIEBERYTBIOT IR, §4RL2FIB
KLY TORFBIZHRET 5.
DIEERFLEAHRORE
EIEY OV RBETEERMEENTVWAOT, BEZHLHFL
ANDOEKRICHEBEDOEEZEDEEIIDILNDT, HHERADANR—
AL THRET 5.
BEHEAY 27 PLANDEKDEDIFLED b EHCRET 5.
e)F ¥ v THmHR
Fyw BRI 2. Fvry TEEO EHIEEL., Frv E
KN T F &R F vy THEKRY 7 ERULRIVNCEET D,
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DIEHIE 23 RBER
BB SEREERIL, BABSSBNY I F Y OEHBZ DR T8
IR IR DU ERILEEICRET 5.

o)l e E%E
BEFREAOHIEHEOH L ANDZDIZ, BEFIFOLMBICRET 5.

h) #RBIZCHAZEE
e AR ERATSOT, BFFOLEIHRET 5.

i)y BB T =)L, b IR T 7 —EEBIOBEHE AR
B HBEBEDOREB L NNB I UBEET MR- IVER S
OIS BEBN SRE L NIVNEX DN, REBREORE
FRAEBRANOBEEITE S IVEERAIICRES NS,

H R=F—oL—>
BRSRNICEB SN EEBOA T F U AREITANS DT,
BMAEOERICREEIND,

)ETIFHEMARAOREE OB
DL IR AR - A RN OEBICH T 2 &42BRB L T, BRFFHA%R
2RO THRASENOEBEMSZIFEMICE LD DO,
X 3.4.3-1 IZ5RT .

3.4.3-3



] 8
Fv v SEK ; \._\
ey L] | |
LIk,
——JLﬁm Elﬁ?ﬁ$£ 1 R | e
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0 5 10m

3.4, 3.1 BHIABNOEEDOHS
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4. HBAFHE
4.1 BEOFEE
4.1.1 PS-ATR OEFRAOFHMHI 2 RE OB

PS-ATR DEARM ZHRETOZEZ FiX, [AIFA] EEHTH 555, PS-ATR
ELTOREEFETARBEB LU [ AIFTA] 2HRLAREIZOWVTIL,
BRIEITIIER L TB{REBEITREILTWE,

UFICELRRHET LICHERS,

D) EFFAE

FEARWRHEB XUTRBICOWT, [HIFA] CERTHLZCRHES R
RS D D VERBRECR VDT, SOEP L OEEIZFERTIZ VW,

St [HITA] TOEBEEZEEET 2T, PS-ATR & LT, BfEdEd
Thol:FRRWEHRZWLA 7+ 0 —FTA0LESBINTWS,

2) EFIFeER

PS-ATR DEXRP LR TH 5 BREREGHN., [SHIFA] L oERYL
HEHRTH B,

EAERGHE ., S OERRLBETFETCRELL - BESREOBE
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